“The original hardcopy version of this
report contains color photographs and/or
drawings. For additional information on

this report please email

U.S. Army Corps of Engineers
New England District

Email: Library@nae02.usace.army.mil




Sr 268 {Tace]

b
K

Form Acoroveq

REPORT DOCUMENTATION PAGE OM8 No, 0704-0188

TPUCUOM, LM TMAG eTHLAD Cats .
s PRDCTENW DArTIen ection ot iat HON 14 SIMAIED 1 VT30 | RGUr CEF FED0ME, 'AUYGING tHE TIME TOF Fevriw1AQ 1Y wource
sthenmy Mm'«r:;na:ol: nnu:' Jnm;. BV (A [T COHIETHION O (nTOF ena T8 FEGINDY 1S DUren S1LMANE Of s cun: ;:?t! at th
: Moo g xom 1or g (1 DUFORW. 1O WEMWAQLON FeRORUMTEN Sereces. Oir 1or masmwwm: DCMZDSOJ. 1etenOn
:}:m »q::w St 1204, Arvngron, VA 221024302, 108 TO the OHICE Of MIAIEMERT 310 GUSOR. P3DENWOTT ARTUCTION Arovect (0

1. AGENCY USE ONLY (Leave Qrank) d. REPQH?LDATE 3. REPQRT TYPE AND DATES COVERED
. April 199C Environmental Assessment

4. TITLE ANO SUBTITLE 5. FUNDING NUMBERS

Wood Island Harbor, Biddeford, Maine, Navigation Project
Detailed Project Report and Environmental Assessment

6. AUTHOR{S}

U.S. Army Corps of Engineers
New England Division

LT PERFORMING ORGANIZAT! A FORMING ORGANIZATION
7, PERFORMING ORGANIZATION NAME(S) AND ADDRESS{ES) ] :go%r NUMBER

U.5. Army Corps of Engineers, New England Division
424 Trapelo Road
Waltham, MA  02254-9149

) . SPONSQRING / MONITQRING
9. SPONSCRING/ MONITORING AGENCY NAME(S) AND AQDRESS(ES) 10 iGENCY AeRORT o

U.S. Army Corps of Engineers, New England Division
424 Trapelo Road )
Waltham, MA  02254-9149

17, SUPPLEMEMNTARY NOTES

This Detailed Project Report is prepared and submitted under the authority and
provisions of Section 107 of the 1960 River and Harbor Act, as amended. '

13a. DISTRIGUTION / AVAILABILITY STATEMENT. 1ib. DISTRIBUTION CODE

Approved for public release
Distribution is unlimited

1 “ -
13 ABSTRACT (Maximum 400 words) pii s report presents findings of the navigation conditions

in Wood Island Harbor, Biddeford, Maine, A shoal area has formed across a portion
of this natural entrance channel- which passes through Wood Island Harbor to Bidd-
eford Pool.” This continued shoaling has resulted in tidal delays and grounding

harbor during times of low tide. Recent study of the area find the top of the
shoal to be at a depth of 6 feet below mean low water (MLW). The selected plan
consists of providing a navigation channel (4,200 feet long, 100 feet wide and 10
feet deep at MLW) from deep water in Wood Island Harbor to a point just inside the
Gut at Biddeford Pool, which would require the removal of 16,000 cubic yvards of
sand from the shoal area through use of a hydraulic dredge. The dredged material
-jwould be pumped for disposal, 1/2 mile to an inter-island sand bar between Basket
and Stage islands. The project would result in a benefit to cost ratio of 1.7.
The Division Engineer finds that there are no significant environmental impacts
expected as a result of the proposed plan. Therefore, Federal involvement in the

damages to the commercial fishing fleet as fishing vessels attempt to transit the

oy ANS St LB
98102

navigation improvements at Wood Island Harbor is recommended, :
14, SUBIECT TERMS 1S, NUMBER OF PAGES
Wood Ieland Harbor; Biddeford Pool; channels; ""EE%6EDE
dredged materials - _ 16 P <
“mmm
17. SECURITY CLASSIFICATION |18, SECURITY CLASSIFICATIGN | 19, SECURITY CLASSIFICATION {20. UMITATION OF ABSTRACT
" OF REPORT Of THIS PAGE OF ABSTRACT :
Unclassified - Unclassified Unclassified
NSN 7540-01-280-5500 stancare Form 298 (Rey. 2-39)



GENERAL INSTRUCTIONS FOR COMPLETING SF 298

The Report Documentation Page (RDP) is used 1n annauncing and cataioging renorts.
that this infarmauon oe consistent with the rest of the report, particularly tne cover and title page.
Instructions for filling 1n eacn biock of the form foilow. itis important to stay within the jines o meet

opticai scanning requirements.

It is important

‘Block 10.

Bloek 1. A Usa Oniy (Leave blank}.

Block 2. Report Date. Full publication date
including day, montn, and year, if available (e.q. 1
Jan 88). Must cite at |east the year,

Block 3. Type of Report and Dates Covered.

State whether report s iitenm, final, etc. If
applicable, enter inciusive report dates (e.q. 10
Jun 87 - 3¢ jun 88).

Block 4. Title ang Subtitie. A titleis taken from
the part of the report that provides the mast
meaningful and complete informaton, When a
report s prepared in more than one volume,
repeat the pnmary ute, add voiume numoer, and
inciude suputie for the specific voiume, On
classified documents enter the title ciassification
in parentheses.

Block 5. Funding Numbiers. Tainciude contract
ang grant numoers; may inciude program
eiernent number(s), project number(s}, task
number(s), ana work urit number(s). Use the - -
following tabeis:

Project

€ - Contract PR -

G - Grant TA - Task

‘PE . Program WU - Work Unit
Element Accassion No.

Block 6. Author(s). Name(s) of person(s)
responsibie for wniting the report, performing
the research, or credited with the content of the
regort. |f editor ar comaier, this shouid follow
the name(s).

8lock 7. Parforrming Organizatian Nameqsz andg
Address{es). Seif. -explanatary.

Block 8. Performing Organlzation Regort

Number. £nter the yrnique aighanumenc report
number(s) assigned by the orgamzanon
pen‘crmmg the regort.

Block 9. SponsorinoyMamtoring Agency Namefs)
and Addressies), Seif-expranatory.

SpansoringsMonitoring Agency

Regort Number, (If known}

Block 11. Suppiementary Notes. £nter
information not inciuded eisewnere such as:

Prepared in cooperation with...; Trans. of...; To be
published in.... When 3 reportis revisea. inciude
a statement whether the new report supersedes
or suppiements the gider report.

identfying major sudjects in the report.

. UNCLASSIFIED). If form contains classified

is assumed {0 be uniimitea,.

Block 12a. Qistrrbution/Avaiiability Statement.
Denotes public availabiiity ortimitauons, Cite any
avatiability to the public, Enter adagitionai
limitations or special markings in ail capitals (e.q.
NQFORN, REL, ITAR),

COD - See Do0D 5230.24, *Distnbution
Statements on Technical

Documents.”
DOE - See authonties, ,
NASA - See Handbook NHE8 2200.2.
NTIS , Leaveblank.

Block 12b. Distribution Code.

DOD - Leave biank.

DOE . Enter DOE distribution ¢categories
from the Standard Oistridution for
Unclassified Scientific ana Techmica

Reports.
NASA - Leave dlank.
NTIS - Leave blank.

Block 13. Abstract. Include a brief (Maximum
200 words) factual summary of the most
significant information containeg in the regorr.

Block 14. Subject Tarms. Keyworas or pirases

Block 15. Number of Pages. Enter the totai
number of pages.

Black 16, Price Code. Enter appropnate orice
coae (NTIS aniy). .

Blacks 17.- 19, Security Classifications. Seif-
expianatory. Enter u.S. Secunity Classification in g
accorgance with U.S. Security Regulatons (i.e.,

information, stamo classificauon an the top ang
bortom of the page.

Black 20. Limitation of Abstract, This ploex must
be comptetea 1o astign a limtation to the
abstract. Enter eithver UL (Uniimiteq) or SAR {same
as renort). An entryin this block is necessary if

the aostractis to bhe limited. If blank, the apstract

Stancara Forrn 298 Bacx 3ev. 2.89)




WOOD ISIAND HARBOR
BIDDEFORD, MAINE

NAVIGATION PROJECT

DETATIED PROJECT REPORT

ENVIRONMENTAL ASSESSMENT
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QORPS OF ENGINEERS
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EXECUTIVE SUMMARY

This report presents findings of the navigation conditions in Wood
Island Harbor, Biddeford, Maine, which are the results of a study to
determine the feasibility of Corps imwvolvement in providing modifications
to the existing general navigation facilities at Biddeford Pcol. A natural
entrance channel passes through Wood Island Harbor to Biddeford Pool.
However, a shoal area has formed across a portion of this channel. Most
recent surveys of the area find the top of the shoal to be at a depth of
6.0 feet below mean low water (MIW). This continued shoalirxy has resulted
in tidal delays and groundinxgy damages to the commercial fishing fleet as
fishing vessels attempt to transit the harbor during times of low tide.
Several alternatives were developed ardd evaluated that would provide
channel access through Wood Island Harbor. After analyzing the
alternatives, it was determined that Plan B provided the optimum plan of
improvement: .

The selected plan c¢onsists of providing a navigation channel from deep
water in Wood Islarnd Harbor to a point just inside the Gut at Biddeford
Poocl. The channel would ke approximately 4,200 feet long, 100 feet wide
and 10 feet deep at MIW. This plan would imvolve removing 16,000 cubic
yards of sand fram the shoal area through use of a hydraulic dredye. The
dredged material would be pumped for disposal, approximately 1/2 mile to an
inter~igland sand bar between Basket and Stage islands. The total cost for
the recamended plan, based an Octcber 1989 price lewvels, would be
$245,000. Annual benefits, based on Octcber 1989 price levels, would be
$50,000 as compared to annual costs of $29,700 resulting in a benefit to
cost ratio of 1.7. Local interests would be required to contribute $47,000
of the first cost of the Federal project. These cost sharing requirements
are as specified in the Water Resources Development Act of 1986 (Public Law
99-662) .

Required future maintenance dredging would be accamplished by the
Federal govermment contingent upon the availability of maintenance funds,
the continuing justification of the project and the envirormental
acceptability of maintenance activities.

The Division Engineer finds that provision of a Federal navigation
project in Wood Island Harbor, Biddeford, Maine would result in significant
econamic benefits to the commercial fishing fleet and the local economy,
vwhile exceeding annualized costs. As documented in the Environmental
Agsessment, there are no significant envirommental impacts expected as a
result of the proposed plan. For these reasons, Federal involvement in the
navigation improvements at Wood Island Harbor is recommended.



WOOD ISLAND HARBOR
BIDDEFCRD, MADNE

RECOMMENDED PLAN

FROJECT SIMMARY
(October 1989 price lewvels)

GENERAL NAVIGATION FACTLITIES

(CUBIC YARDS REMOVED FCR GNF) (16,000 cy)
CONSTRIXCTION COST INCLIDING CONTINGENCIES $175, 000
ENGINEERING AND DESIGN 22,000
SUPERVISION AND ACMINISTRATION 40,000
FIRST COST $237,000
NAVIGATION ATDS $ 8,000
TOTAL PROJECT COST $245,000
ANNURT;, COST 5 29,700
ANNUAL EBENEFTTS : $ 50,000
ANNUAL NET BEENEFITS $ 20,300
BENEFIT COOST RATIO 1.7
COST APPCRTTICNMENT :

MON-FEDERAL COST SHARE  (20%) $ 47,000

FEDERAL COST SHARE (80%) $1%0, 000
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1.0 INTRODUCTTON

This Detailed Project Report (DFR) is the result of an engineering,
economic and envirommental feasibility study of nav1gatlon 1mprovements in
Wood Island Harbor, Biddeford, Maine.

Wood Island Harbor and the Biddeford Pool are located immediately
south of the Saco River mouth, at the end of Fletcher Neck, about 15 miles
south of the city of Portlard. The harbor is located about 7 miles
southeast of the center of Biddeford, a southern Maine coastal city with a
1980 population of 19,638. Access to Biddeford is provided by Interstate
95 and U.S. Route 1. Access to Wood Island Harbor and Biddeford Pool is
provided by Maine Routes 9 and 208.

Wood Islardd Harbor, as shown in Figure 1, is encompassed by Fletcher
Neck to the scuth, Hills Beach to the west and by five islands of various
sizes to the north and east. Biddeford Pool, a large protected tidal
basin slightly less than one square mile in size, is reached through a
narrow gut at the southwestern end of Wood Island Harbor. High tidal
velocities have scoured the gut and a small area of the pool immediately
inside the gut to depths of 10 to 20 feet at miw.

This study was requested by the city of Biddeford in a letter dated 23
April 1981. The letter requested that the Corps of Engineers investigate
the feasibility of Federal participation in improving the navigation
conditions in Wocd Island Harbor and Biddeford Pool. A Reconnaissance

-Report completed in 1982 concluded that a further detailed study of the
navigation conditions in Wood Island Harbor be carried ocut. This DPR is a
sumary of that detailed study.

1.1 Study Authority

This DPR is prepared and submitted under the authorlty ‘and provisions
of Section 107 of the 1960 River and Harbor Act, as amended.

1.2 Scope of Study
The scope of this Detailed Project Report provides for the following:

.o Identifying existing conditions and historical trends within the
study area,

o Determining the navigation problems and needs of the area,

o Determining the most probable future condition without Federal
improvements,

¢ Developing altermative improvement plans,

o Evaluating and comparing the engineering, economic, envirommental,
and social impacts of the alternative plans, with respect to the
future condition,

o Recomending improvements that are implementable, economically
feasible, envirommentally and financially acceptable, and socially
beneficial.



The geographic scope is:
o The areas of Wood Island Harbor and Biddeford Pool,

o Areas of possible impacts beyond the immediate vicinity of Wood
Island Harbor, including the dredged material disposal site and the
areas from which resources are harvested by the cammercial fleet,

1.3 Prior Studies and Twprovements

Federal interest in Wood Island and the Biddeford Pool began with a
study that was completed 15 March 1946. This study and a subsequent
survey report published 31 January 1949 found that several desired
improvements lacked economic justification to permit Federal
participation. These included an entrance chamnel 400 feet wide and 8
feet deep at mlw; an 18-acre 6-foot deep mlw anchorage along the northwest
channel limit; and a rukblemound breakwater in Biddeford Pool to protect
the anchorage and wharf area from ice damage.

The survey report did recommend that three navigation improvements be
constructed within the Biddeford Pool.  These included a 10.2-acre, 6-foot
deep miw anchorage located about 800 feet inside of the entrance to
Biddeford Pool, an adjoining 2-acre moorirg basin at the wharves on the
south side of the gqut and an array of three rubblemound icebreakers to
protect the mooring basin. The improvements recommended in the 1949
survey report were authorized on 17 May 1950. Construction of the
anchorage, mooring basin, and icebreakers was completed in 1956. The
first cost of construction of the original proiect was $136,000 of which
local interests contributed $12,000.

A survey-review of reports authorized in August 1960 and completed in
August 1967 recommended modifications to the existing Federal project.
The report found two plans of improvement to be economically justifiable.
The first entailed expansion of the existing é-~foot deep mlw anchorage in
the Biddeford Pool by an additional seven acres to provide a total
anchorage area of 17.7 acres. Also fourd to be economically justifiable
was a plan to construct a 150-foot wide, -8~foot miw entrance channel
which wotld extend about 3,000 feet southwest from deepwater in Wood
Island Harbor to the qut at the entrance to Biddeford Pool. These
improvements were not implemented as the city of Biddeford was unable to
provide its share of the initial project costs estimated at $96,000.

The existing Federal project, shown on Figure 2, is the result of the
1950 authorization.

With the exception of shore facilities such as wharves, piers, and
docks, there have been no improvements to navigation constructed by
parties cther than the Federal Goverrment. Several years ago, the local
fishermen’s association used a loan from the Farmers Home Loan Association
to upgrade and improve Fishermens Wharf at Biddeford Pool.
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1.4 Study ParticipaLts‘ and Coordination

The preparation of this report required the close cooperation of
Federal agencies, state and local government agencies, elected officials
of the state ard local goverrments, local commercial fishermen, and
interested individuals. The city of Biddeford is the Project Sponsor.
Record of public involvement, agency coordination, and project
correspondence are contained in Appendix 4.

1.5 The Report

This DFR summarizes the investigation of alternatives for providirg
navigaticn improvements in Wood Island Harbor. The initial steps in the
study included a comprehensive inventory of available information,

. performance of hydrographic surveys, envirommental testing and sampling,
and preparation of base plans. Extensive efforts were expended in
contacting public officials to provide information and seek input in the
study process. Based on these efforts, planning cbjectives and
constraints were developed and plans formulated. These plans were
developed ard evaluated in coordination with state authorities and the
final alternative plans were selected for detailed study.



2.0 PROBLFM TDENTIFICATTON

This portion of the report discusses the nature and scope of the
problems necessitating navigational improvements, and establishes the
pPlamning objectives and constraints that direct subsequent planning tasks.

2. 1 Existing Conditions

Wood Island Harbor is located on the scuthern coast of Maine within
the city of Biddeford, York County. The area is bordered to the east and
south by the Atlantic Ocean, to the west by the cities of Biddeford and
Saco, to the north by Saco Bay. Wood Island Harbor and the
location can be fourd on the U.S. Geological Survey Map entitled
"Biddeford Pool", or on the National Ocean Survey Chart #13287 entitled
“Saco Bay and Vicinity".

The Wood Island Harbor area is located in one of Maine’s busiest
tourist areas. 0ld Orchard Beach, Ferry Beach and Scarborough Beach are
all nearby and continue to attract large numbers of summer tourists.
Whereas Biddeford is not a center for this tourist activity, the city has
beenaffectedw:.thmpecttolocal real estate. The real estate industry
has grown substantially as the demand for vacation property has worked its
way up the southern coast of Maine. As the value of real estate rises ard
the population expands, increased tax revenue provides more capital for
mmicipal projects. The demand for property has also helped bring
additional jobs, income and construction to the city.

The rapid rise in the real estate market has had its drawbacks. The
increasing property values have led to increased property taxes. The
Biddeford area has traditionally been a lmer—-wage based market. This
increase in taxes could present problems in the form of slowed econcmic
growth With an increased population, the city is also feeling the
pressure to update and/or expand its utility and traffic services.

. The economy of the city of Biddeford has been based primarily on
manufacturing. Local factories have produced plastics, machinery and
electronic equipment. With the increased tourist market the area’s
economy has seen an increase in professional, entertaimment and food
service opportunities.

Although the port at Biddeford Pool is not very large it does play a
significant role in the local ocean front industry. York County produces
a very low percentage of the state’s commercial fishing yield. However,
of the fish landed in this county, over 50% of it can be accounted for
through the Biddeford Pool fishing industry. Recreational boating
activity has increased at an alarming rate. As traditional anchorages in
this part of Maine continue to be overburdened, the Biddeford Pool mooring
areas have grown in significance.

The commercial fishing cperations based at Biddeford Pool are in a
prime location and have easy access to Saco Bay and the Gulf of Maine.
The commercial fleet consists of 23 year round vessels. Three of these
vessels are large draggers/trawlers while the remainder of the fleet is
made up of lobster boats. The draggers make approximately 60 trips a year

4



with each trip taking several days. The lobster vessels, five of which
are outfitted for gill netting, make approximately 230 day trips during
the year, fishing in the immediate area arocurd Woocd Island Harbor. The
comercial vessels find anchorage in the Federally constructed basin
inside Biddeford Pool.

The Biddeford Pool yacht club operates the recreational facilities in
the harbor area. The fleet is comprised of 78 vessels. The recreational
boating season consists of approximately 120 days a year. Most of the
recreational vessels are moored in the Wood Island Harbor anchorage,
located just south of Stage Island. The inexpensive cost of joining the
yacht club attracts more boaters every year. However, mooring space is
limited and therefore many boaters are on a waiting list.

The daminant land use in the vicinity of Wood Island Harbor continues
to be a combination of seasonal ard year-round housing. The Biddeford
Pool area is part of a peninsula that forms the southern boundary of Saco
Bay. To the immediate north and south of Biddeford Pool prime beach~front
property can be found at Hills Beach, Fletcher Neck and Fortunes Rocks
Beach. These beach areas are lined by several seasonal homes. The
village of Biddeford Pool itself contains quite a few year-round housing

The immediate project area has several commercial properties. The
village of Biddeford Pool provides a seasonal golf and tennis club,
located southeast of Wood Island Harbor. The Biddeford Pool Yacht Club
owns and maintains a wharf at the entrance to the gut. The Biddeford Pool
Fisherman’s Wharf is located just inside the pool. A public launching
ranp is located on the southeast side of Wood Island Harbor. Several
private docks and piers are located arourxd the pool and the harbor. Wood
Islard Harbor’s fishing success over the years has been due to the
Fishermens Association based at Biddeford Pool.

The Biddeford Pool is a tidal lagoon with approximately 340 acres of
total surface area at mean high water. The study area has a mwean tidal
range of 8.7 feet. This area of southern Maine is composed of rocky
coasts and long beaches lying between low head-lands on the coast, while
inland low-lying areas bordering saline ponds and salt marshes
characterize the area. Entrance to the Pool begins with passage through
Wood Island Harbor and then the gut (see Figure 3). The island protected
waters cf Wood Island Harbor are generally less than 12 feet deep, except
in the ocuter edges of the harbor.

The existing Federal project in the Wood Island Harbor area consists
of a 10.2 acre, 6-foot deep mlw anchorage located approximately 800 feet
inside Biddeford Pool. The Federal project also includes a 2-acre mooring
basin at the wharf area located on the south side of the gqut, and three
rubblemound icebreakers to protect the mooring baisn., A complete plan of
the Federal project can be seen in Figure 2. :

The three Federally constructed rubble mound icebreakers completed in
1956 are located just south of the existing maneuvering basin. These

5



structures were designed to break up ice flowing from the socuth and

southeast which caused damage to wharves and piers located in the gut ,
area. However, since their construction, natural siltation and disposal -
of maintenance material dredged from the immediate area, have filled in

the area behind the structures. As a result of this action, ice formation

and flows from this area have diminished and rendered the icebreakers

virtually cbsolete. Local officials have expressed an interest in

abandoning the structures to provide space for the construction of

expanded docking facilities to accommodate additional deep draft fishing

vessels.

2.2 Problems and Needs

The navigation problem in Wood Island Harbor is that a shoal has grown
across the natural channel. This shoal had minimm depths of -9.0 fest
mlw in 1947 and =7.0 feet in 1967. Today the top of the shoal is at ~6.0
feet mlw and even shallower depths occur during periods of extreme low
tide. This continued shoaling has resulted in tidal delays to commercial
vessels attempting to transit the harbor during lower stages of the
tide. There hasalsobeenanmc:reasemvesseldamageasseveral
vessels have grounded on this shoal. ,

An increase in the size of the seasonal recreational fleet has led to
a condition of anchorage overcrowding during the recreational boating
season. Overcrowding in the existing Federal anchorage has also been
campounded by shoaling in of the area. The excess amount of boats are
being mocred in the naturally existing deep water anchorage located in
Wood Island Harbor. However, this area does not provide the vessels
protection from the open ocean that Biddeford Pool does. Crowding in the
Biddeford Pool anchorage results in chaffing and grounding damages to
moored vessels and unsafe maneuvering within the anchorage area.

Ice floes and chunk ice in the pool anchorage present a major winter
problem. Severe icing conditions when coupled with tidal flow through the
gqut arnd anchorage force many fishermen to quit operations during times of
severe icing. The ice flows into the existing Federal anchorage from both
sides of the saltmarsh island just west of the basin area.

2.3 Conditions If No Federal Action Is Taken (Without Project Condition)

If no Federal action is taken to improve the navigation conditions at
Wood Island Harbor, the preﬁe.nt corditions and current trends will
contimie.

Without improvements, the‘efficiency of the commercial fleet will
continue to be impaired by increasing tidal delays and groundings due to
shoaling in the channel. The Fishermen’s Wharf has been updated to handle
larger vessels. The wharf area has recently been dredged in conjunction
with Corps maintenance work in the Pool. In order to take advantage of
the 200-mile fishing limit several fishermen have invested in larger, more
modern vessels . Several fishermen have also rigged their lobster vessels
with gill-netting equipment so as to expand their fishing operations.



View to the West - Wood Island Harbor with Biddeford Pool in
the background

View to the North - Biddeford Pool and the Gut with Basket
Island and Stage Island in the background ‘
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However, without proper channel depths, fishermen will continue to find it
difficult to operate cut of Biddeford Pool and would seek to transfer to a
more adequate port if a nearby one were available. Those fishermen who
choose to continue operations dquring times of severe icing would continue
to experience damages due to chunk ice chaffing and sheet ice collisions.
It is apparent that as the fleet continues to grow in vessel size as well
as number, these navigation problems will intensify thereby hindering the
local fishing industry’s efficiency.

The without-plan condition is a contimuation of the existing condition
for the recreational boats as well. Most of the vessels comprising the
recreational fleet have small enough drafts and would remain unaffected by
the channel shoaling for several years to come. The Biddeford Pool
Federal anchorage recently underwent maintenance dredging by the U.S. Army
Corps of Engineers. This should provide some much needed mooring space
and eliminate many of the grounding damages experienced in the Pool.
However, overcrowding of this anchorage during the summer season will
continue to lead to boat chaffing damages of moored vessels and unsafe
navigation conditions.

from interests cther than the Federal goverrment are not
available for the nav:Lgatlon improvements needed in Wood Island Harbor and
the Biddeford Pool. City officials have stated that the cost of the
needed improvements is greater than their means to fully fund. Therefore,
Corps involvement is necessary in order solve these problems.

2.4 Planning Constraints and Objectives

Planning constraints are those parameters that limit the
implementation of any proposed plan of improvement and serve to eliminate
from consideration all those possiblities that offer no acceptable degree
of satisfaction. These constraints can include natural conditions,
economic factors, social and envirommental considerations and legal
restrictions.

In the case of Wood Island Harbor improvements, the major constraints
can be identified as natural. Wood Island Harbor is bound to the north by
several islands and an extensive sand bar system. It is bound to the
south by Biddeford Pool village.

In the case of Biddeford Pool improvements, the major constraints can
be identified as natural and environmental. Within Biddeford Pool,
additional anchorage space is very limited by the naturally low water
depths outside of the existing anchorage. In addition, due to the
material to be removed from the Pool, any improvement plans would recuire
special disposal considerations.

The Federal objective of water and related land resources project
planning is to contribute to national econcmic development consistent with
protecting the Nation’s environment, pursuant to national envirommental
statutes, applicable executive orders, and other Federal planning
reqlurement:s
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Water and related land resources project plans shall be
formalated to alleviate problems and take advantage of
opportunities in ways that contribute to this dbjective.

Contributions to national economic development (NED) are
measaﬁmthemtvalueofthenatmnalartputofgoods
and services, expressed in monetary units. Contributions to
NED are the direct net benefits that accrue in the planning
area and the rest of the Nation. Contributions to NED
mcludelncreasesmthenetvalueofthosegoodsarxi

services that are marketed, and also of those that may not
be marketed.

Several planning cbjectives were identified which specifically address
the navigation problems and needs of Wood Island Harbor. These chjectives

are:

o

o

Reduce the cost of commercial fishing opémtlons
for the Biddeford Pool fleet durmg the 1990-2040
period of analysis. :

Contributé to safer conditions for the commercial
fishing fleet in Wood Island Harbor during the
1990-2040 pericd of analysis.

Reduce projected without-project tidal delays for
commercial navigation in Wood Island Harbor during
the 1990-2040 period of analysis.

State and local cbjectives for the project area include the continued
develcpment, management and success of the Biddeford Pool as a base for
camercial fishing. Recent improvements to the Fishermen’s Wharf as well
as improvement dredging of the berthing areas arocund the wharf indicate
the committment, on the part of the non-Federal parties involved, to these

objectives.
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3.0 PrAN FORMUTATTION

The consideration of the problems and needs within the study area led
to the formulation of alternative plans. These plans are designed to
achieve the planning cbjectives, and are developed with regard to the
planning constraints and cbjectives previcusly identified. State and
local sponsor cbjectives are important considerations in the evaluation of
alternative plans.

3.1 Plan Formilation Rationale

As one looks at the harbor it becones apparent that the logical area
for improvement is that place that currently handles deep draft vessels.
The only area capable of this is the natural channel running through Wood
Island Harbor from the gut to deep water.

The logical choice for anchorage expansion would be around the
existing anchorage in Biddeford Pool. The deep water area used now as an
anchorage in Wood Island Harbor does not offer protection from the open
ocean as does Biddeford Pool. Within the Pool, as one proceeds west and
north away from the existing basin the average depth decreases
appreciably. Therefore, the cbvious area for anchorage expansion would be
arourd the existing Federal anchorage. This would take advantage of the
natural deep water area of the Pool which would in turn require less
dredging of material. The addition of icebreakers to the northern and
western limits of this expanded anchorage would provide for protection
against winter ice flow. During the initiation of this Detailed Study,
these general features were incorporated into the project. However, a
suitable, nearby disposal site could not be located for the Biddeford Pool
dredged material. The amount of fines found in the material excluded it
from being used as beach £ill. The distance and subsequent cost of
disposing the material at the Cape Arundel Disposal Site eliminated ocean
disposal as an option. The lack of a suitable disposal site for this
dredged material necessitated removal of the Biddeford Pool improvements
from the scope of study. Therefore, this report focuses only on the Wood
Island Harbor navigation improvements.

The formulation of plans for navigation improvements at Wood Island
Harbor are based on a standard set of criteria. Alternative plans must be
conmplete in that they provide and account for all necessary investments or
other actions to ensure the realization of the planned effects.
Alternative plans must be effective so as to alleviate the specified
problems and achieve the specified opportunities. Alternative plans must
be efficient, demonstrating a cost effective means of alleviating the
specified problems and realizing the specified opportunities. Alternative
plans must also be acceptable to state and local entities and the public
and be compatible with existing laws, regulations, and public policies.

Each alternative is considered on the basis of its effective
contribution to the planning cbjectives; and selection of a specific plan
is based on technical, economic, and envirommental criteria which permit
the fair and cdbjective appraisal of the impacts and feasibility of
alternative solutions.



Technical criteria require that the optimm plan have the dimensions
necessary to accomodate the expected user vessels and sufficient area to
provide for maneuvering of boats and development or continued use of shore
facilities. All plans must contribute to navigation efficiency and be
carplete within themselves.

Econcmic criteria require that the tangible benefits of the navigation
improvement exceed the economic costs ard that the scope of the project is
such as to provide maximum net benefits.

Envirommental criteria require that the selected plan incorporate
measures to preserve and protect the envirommental quality of the project
area. This includes the identification of impacts to the natural and
social resources of the area and the minimization of those impacts that
adversely affect the surrounding envirorment. It also includes the

. assessment of impacts that are incurred during the construction of the
proposed navigation improvements and those activities attracted to the
area after plan implementation.

3.2 Management Measures

A broad range of management measures -can be identified and evaluated
as the basis for formulating altermative plans to solve the navigation
problems in Wood Island Harbor. These management measures are categorized
as either structural or non-structural. -

Structural measures are identified as those that involve the
construction of features that would, to varying degrees, meet the planning
cbjectives developed for Wood Island Harbor. These alternatives would
include providing a navigation channel. Nonstructural measures involve
those solutions which would achieve the same cbjectives, but would do so
without resorting to structural improvements. An example of a
nonstructural measure would be the transfer of vessels to neighboring
ports with sufficient excess capacity to accamodate the additional
fishing vessels.

3.3 Analysis of Alternatives cons;'dered

A number of navigation improvement alternatives were developed and
analyzed during the early stages of the planning study. These
alternatives included various dredging options and the possibility of
transferring a port::.on of the commercial fishing fleet to neighboring
ports.

The transfer of scme of the fishing vessels to nearby harbors is
predicated on the ability of these harbors to provide adeguate protection,
capacity, and efficiency of cperation. Should such a port not provide
adequate features and facilities, it is not likely that any commercial
operators would transfer their craft. There are five comercial fishing
ports within a reasonable cammte of Wood Island Harbor which were
analyzed as alternative ports.

10



Camp_Ellis Barbor, 1.5 miles northwest of Wood Island Harbor in Saco,

- is the closest harbor to the project study area. In February 1982 the
Chief of Erngineers authorized the construction of a year-round protective
anchorage for the commercial fleet. Construction was completed in 1983.
The harbor provides adequate protection from ocean storms and river ice as
well as the necessary offloading facilities. However, the new anchorage
provides only enough space for the existing commercial fleet located in
Saco. The old, unprotected anchorage is currently being utilized by a
large recreational fleet.

Pine Point Harbor is located approximately 17 miles north in
Scarborough. The harbor is overcrowded amd experiencing shoaling problems
in its channel and anchorages. The Corps is currently conducting a
detailed project study to determine the feasibility of providing expanded
anchorage. Expansion of the current fleet would only add to their
overcrowding problem.

Cape Po;m Harbor, located about 7 miles southwest in Kennebunkport
also experiences severe overcrowding. The harbor does not offer the
degree of protection that the Biddeford Pool fleet experiences now and is
an impractical location for increased commercial operations.

Wells Harbor, located 21 miles south of Wood Island Harbor, is filled
to capacity. The harbor experiences a severe shoaling problem which
restricts the safe and efficient operation of vessels in that area.
Breaking swells in the entrance channel make entry hazardous during
moderate seas. The shoaling problem makes it difficult to access large
areas of the anchorage for two hours at low tide. A 1979 reconnaissance
report done by the Corps indicates the impracticality of increasing the
current fleet size.

Perkins Cove is located 27 miles south of Biddeford. This harbor is
also currently filled to capacity. A recently completed detailed study of
Perkins Cove recommends deepening the existing entrance channel and
anchorage in order to reduce grounding damages in the crowded harbor.

There are no other ports in the vicinity of Wood Island Harbor or its
fishing grounds capable of efficiently handling even a small portion of
the Wood Island Harbor-Biddeford Pool commercial fleet., With a lack of
justification to transfer boats to other ports, it became apparent that
mprov:.mg navigation conditions for the commercial fleet would require
actions that provide for the safe and efficient operation of these vessels
at Wood Island Harbor itself.

Analysis of alternative ports led to the conclusion that the most
feasible solution to the present navigation problems in Wood Island Harbor
would be to provide a channel through the harbor and eliminate the shoal
area that is causing the problems. Selected for consideration were three
alternative depths that would provide access to Biddeford Pool. The
depths are 8,10 and 12 feet below mlw and these have been designated Plans

A, B and C respectively (see Figure 4).
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4.0 COMPARISON OF DETAITED PTANS

There are three plans of inmprovement. Each differs in benefits,
costs, and the amount of material dredged and involves different depths of
dredgmg within the proposed limits of the 100-~foot wide by 4200-foot long
channel. Dxedgmgwouldtakeplacemmlyaportlonoftheproposed
charmel limits. A channel width of 100 feet was used as this width allows
for safe two~way traffic in and out of the gqut through Wood Islard
Harbor. Plan A provides an 8-foot project depth, Plan B a 10-foot depth,
and Plan C a 12-foot depth.

The effects upon the marine envirorment f£rom each plan, at the
dredging site, are similar and vary only in the amount of material to be
removed, as shown in Table 1. Subsurface analysis indicates there would
be no removal of rock needed in the plans considered. For Plans A through
C, dredged material would be placed on the cuter face of the inter-island
sand bar that connects Basket Island to Stage Island.

4.1 Project Costs

Dredglng for each plan would be accomplished through the use of a
hydraulic suction dredge. Material would be dredged from the chammel and
pmnpedd:.rectlytothenearbydlsposalmte. The disposal area is about a
half mile away from the construction site. As the material is deposited,
it would be spread evenly over the disposal area by pipe relocation
techniques and natural wave and current action. Cost and anmual charges,
which are directly related to the volume of material to be removed,

Table 2 compares the construction and maintenance costs associated
with each of the three alternative plans. Navigation aids, in the form of
two buoys marking the channel entrance, are included in all three plans.
The navigation aids are a Federal expense tc be paid by the United States
Coast Guard. Maintenance of the navigation aids is included in the annual
charges. A more detailed cost breakdown is provided in Appendix 2.

Annual amortization charges were computed at a rate of 8 7/8 percent over
a 50-year project life. .

The proposed navigation channel is estimated to require maintenance at
least once during the lifetime of the project. Based on survey records of
the last 40 years it is estimated that the channel would shoal in at a
rate of approximately 180 cubic yards per year. This annual shoaling rate
has been incorporated into the amnual cost of the altermatives.

4,2 Project Benefits

The three plans provide vaxy:.ng degrees of commercial benefits to
- commercial interests as shown in the breakdown of annual project benefits
provided in Table 3.

Cammercial benefits for the three plans (A, B and C) were measured as
the difference between operating costs with and without a project. The
reduction in delays benefit is determined by calculating the amount of

12
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WOOD ISIAND HARBOR, MAINE

TABLE 1

Description of Detailed Plans

FEDERAL PIAN DESCRTPTTON
Channel - Depth (ft below MLW)
: - Length (ft)
- Width (ft)

Dredge Quantity (cy)

- Rock
- Ordinary Material

Total Dredging Quantity (cy)
Construction Duration (weeks)

PIAN A

4,200
100

5,250

5,250

13

PLAN_B

10
4,200
100

16,000

16,000

Pran ¢

12
4,200
100

33,400

33,400



. TABLE 2
WOOD ISIAND HARBOR, MATNE

Costs of Detailed Plans e
PRQTJECT COSTS PIAN A PIAN B PIAN C
*Dredging $117,000 $144,000 $177,000
Contingencies (20%) 23,000 29,000 35,000
Engineering and Design 22,000 22,000 23,000
Supervision and Administration 36,000 39,000 41,000
TOTAL FIRST COST $198,000 $234,000 $276,000
Construction Period (months) 1 1 1
Interest During Construction 0 0 0
Navigation Aids 8,000 8,000 8,000
TOTAL INVESTMENT ‘ $206,000 . $242,000 $284,000
ANNUAT, CHARGES
Interest and Amortization $ 18,500 $ 21,800 $ 25,600
(8 7/8% for 50 years)
Maintenance Dredging 6,600 6,600 6,600
Maintenance of Navigation Aids - 1,000 1,000 1,000
- TOTAL ANNUAL CHARGE‘.S. . $ 26,100 $ 29,400 $ 33,200

* Includes Mobilization and Demobilization. See Appendix 2 for more Detailed
Cost Estimate.

14



TABLE 3

WOOD ISIAND HARBOR, MAINE

Anmual Benefits of Detailed Plans

CCMMERCIAL.BENEFITS PLAN A
Fishing Fleet

- Reduction in Delays $31,500

- Grounding Damages Prevented _9,500

TOTAL ALL EBENEFITS $41, 000

15

PIAN B

$37,700
11,200

$48,900

PLAN C

$37,700
11,200

$48,900



reduced fuel and labor costs incurred by the commercial fishermen with
each plan. Benefits were also derived from a reduction in damages to
vessels due to groundings on the shoal area.

There are no recreational benefits involved with these plans to
improve Wood Island Harbor. All recreational benefits would be due to
anchorage improvements to the Biddeford Pool, which were dropped from the
scope of the study. At the present time, the recreational fleet does not
experience problems in the natural channel due to the shallower drafts of
these vessels.

4.3 Comparison Summary

A summary of project benefits campared to project costs for the
alternative plans is shown in Table 4. A comparison curve of net benefits
for each plan is shown in Flgure 5. A detailed discussion is provided in

Appendix 3.
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TABLE 4
WOOD ISIAND HARBCR, MAINE

Economic Impacts

FIAN A ELAN B ELAN C
Annual Benefits $41,000 $48,900 $48,900
Annual Costs $26,100 $29,400 $33,200
Net Benefits $14,900 $19,500 $15,700
Benefits to Costs Ratio 1.6 1.7 1.5

17



5.0 ASSESSMENT AND EVAIUATION
OF DETATIED PILANS

This section analyzes the three improvement alternatives selected for
detailed study. Evaluation of the altermatives was based on their impacts
on the ermviromment, existing navigaticn, and social and cultural resources
of the study area. The economic costs and benefits of project
implementation have also been analyzed. Table 1 provides a comparison of
the different features of the three basic alternatives.

5.1 Dredging Impacts

Dredging operations would result in the removal of some subtidal
benthic habitat and cause temporary increases in turbidity. The loss of
some non-motile benthic organisms from the project area during dredging is
unavoidable, however, the area would likely be recolonized by similar .
species within a matter of months. Motile species such as lobsters, crabs
and finfish should be able to avoid the area during dredging operations
and are likely to return after the dredging is finished. Restricting
construction to October through April would minimize impacts to shellfish
spawning. Dredging operations would remove scme eelgrass. Those species
dependent on the eelgrass for foraging or shelter would be temporarily
displaced. Eelgrass recolonization of the dredging site from adjacent
eelgrass meadows should occur.

Dredging the proposed chamnel would be accomplished by use of a
hydraulic dredge. This method of dredging pumps the material from the
bottom in a slurry composed of 80% water and 20% sediment. Hydraulic
dredging produces a minimal amount of turbidity in the water adjacent to
the construction site. Sediments in the proposed dredging area are sandy
in nature (less than 4 percent fines) and therefore any suspended material
in the water would settle ocut rapidly. Additional information on the
impacts of construction at the dredging site is contained in the
Environmental Assessment in Appendix 1.

5.2 Disposal Tmpacts

Disposal of the dredged material would consist of pumping the sand
approximately 1/2 mile onto the seaward face of the inter-island sand bar
between Stage Island and Basket Island. Disposal of the material would
cause localized turbidity during its release from the pipeline at the
disposal area. The dredged material would be depcsited taking advantage
of the outgoing tide, slack tide and incoming tide to the height of the
sand bar, in order to restrict movement of the sand toward the tidal flat
areas of Hills Beach. The sand bar would in fact act as a barrier against
the landward movement of the material. 2Again, due to the sandy nature of
the material, any suspended material should settle out rapidly and the
level of twrbidity return to background levels with completion of the
project.

Once deposited, the material would be subject to the same tidal forces
currently experienced in the area. The dredged material would be worked
by the tides and spread out evenly over the disposal area. The sand bar
would

18



Net Benefits ($1,000's)

25 1

20 1

15 1

A

3

10
CHANNEL DEPTH (ft)

e

Wood Island Harbor
Biddeford, Maine

Figure 5

Net Benefit Curve




not be impacted so as to interfere with the tidal flows over the areas
behind the bar. More information on the impacts of the disposal site is
contained in the Envirommental Assessment in Appendix 1.

5.3 Economic Impacts

Econcmic impacts of the alternative plans were evaluated by
determining costs and benefits. The cost estimates, listed in Table 2 and
described fully in Appendix 2, are based on several factors including:
the quantity and type of dredged material, mobilization and demobilization
costs, equipment costs, project design (engineering and supervision) and
administrative costs and contmgem:.es. Charges for interest during
construction (IDC) are based on varying construction durations and are
conputed for the purpose of comparing benefits to costs. IDC charges are
not included in the cost apportionment.

For the purpose of determining the benefit to cost ratio, costs have
been calculated as an annual cost over a 50-year amortization period using
an interest rate of 8 7/8 percent.

The benefits of the proposed plans of improvement, as described in
detail in Appendix 3, have been based on the following assumptions:

o Elimination of tidal delays would result in decreased
labor and fuel costs.

o Providing a channel through Wood Islard Harbor would
reduce grounding damages experienced by the existing
camercial fleet.

o 'The benefits to the existing commercial fleet would occur

mnedlately followmg the implementation of these
inmprovements.
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6.0 SELECTTON OF A PIAN
6.1 The Selected Plan

The selected plan for navigation improvements at Wood Island Harbor,
Maine, has been based on consideration of econamic efficiency,
minimization of envirommental impacts, navigational safety and the needs
of state goverrment and local parties. Based on these criteria, Plan B
results in the greatest net benefits, and is therefore the NED plan. This
plan provides the most favorable improvement method for meeting the
project objective of reducing navigation hazards and delays. The plan
also camplements the Fishermen Association’s improvement work at Biddeford
Pool. As shown in Figure 6, the recomended plan would consist of
providing a navigation channel through Wood Island Harbor that is 4,200
feet long, 100 feet wide and 10 feet deep at MINW.

The selected plan would require the removal of 16,000 cubic yards of
material. The material would be dredged by a hydraulic dredge and pumped
through a pipeline, approximately 1/2 mile, to an inter-island sand bar
between Basket and Stage islands.

The first cost of construction for the selected plan is estimated to
be $234,000. Navigation aids costing $ 8,000 will bring the total cost to
$242,000. Annual benefits total $ 48,900 for commercial interests. These
benefits, when compared to a 50-year ammortized annual cost of $29,400,
yield a benefit-cost ratio of 1.7.

The selected plan is estimated to require maintenance at least once
during the project lifetime. Based on survey records over the last 40
years, the channel is antlc.l.pated to shoal in at a rate of approximately
180 cubic yards per year. This shoaling rate has been used in determining
annual costs.

6.2 Implementation Responsibilities
6.2.1 CostApportiorment

The Federal and non-Federal sharing responsibilities for the first
cost of construction, as stipulated in the Water Rescurces Development Act
of 1986 (Public law 99-662), requires that the local sponsor contribute at
least 20% ($47,000) of the first cost of construction. At least 10%
($23,500) of the first cost is to be paid during the construction period,
and the other 10% ($23,500) may be paid over a period of up to 30 years,
The remaining share (80%) of the first cost, $187,000, is the Federal
contribution.

6.2.2 Federal Responsibilities
The Federal responsibilities include preparation of plans and
specifications and contract advertisement, award and supervision. Federal

responsibility also includes only its share of construction and 100
percent of future maintenance of the designated Federal channel.
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The total Federal expenditures for construction and operation and
maintenance under the Section 107 authority are administratively limited to
the greater of $4,500,000 or 2.25 times the Federal costs of the project,
including costs for the reconnaissance through the construction phases.
These expenditures are computed on a present worth basis starting with the
date the sponsor accepts the project.

6.2.3

Non-Federal Responsibilities

The following is a list of items of local cooperation required for
projects authorized under Section 107. The local sponsor must provide
assurance of intent to meet these items prior to project authorization. A
draft Local Cooperation Agreement (ICA) is included in the report.

1.

Assume full responsibility for all non-Federal costs associated
with the project. Current law requires that the non-Federal
sponsor provide at least 20% of the first cost of construction of
General Navigation facilities not exceedirxy 20 feet in depth.

Provide, maintain and cperate without cost to the United States, an
adecquate public larnding open and available to use for all on
an equal basis,

Provide without cost to the United States, all necessary lands,
easements and rights of way necessary for project construction
and subsequernt: maintenance, arxl acceptable disposal areas.

Held and save the United States free from damages that may xesult
fram construction and maintenance of the project.

Provide and maintain mooring facilities as needed for transient and
local vessels as well as necessary access roads, parking areas arxd
other needed public use shore facilities open and available to all
on an equal basis. Only minimm basic facilities and services are
required as part of the project. The actual scope or extent of
facilities and services provided cver and above the required minimamm
is a matter of local decision. The manner of financing such
facilities and services is a local responsibility.

Asgume full responsibility for all project costs in excess of the
Federal cost limitation of $4,000,000. The Federal cost limitation
includes prior construction costs and all investigations, planning,
engineering, supervision, inspection, and administration involved
in the development and construction of the project. The total
Federal expenditures for this project are $498,000.

. Federal navigation projects must be managed in the general public

interest and must be accessible and available to all on equal termms,
Any nmumber of approaches may be used to assure that all citizens
desiring mooring or other access to the projects are treated impar-
tially; it is not the Federal Goverrment’s intemtion to prescribe
specific procedures. A management system shall be considered
acceptable provided that it:
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- Makes no arbitrary distinction or requirement of any kind
in allocating use of the project and ancillary facilities
and services to the public except as may be consistent with
the purpose for which the project was constructed.

- Does not impose arbitrary fees or arbitrary variations in
fees among users.. The cost of providing necessary manage-
ment and ancillary facilities and services may be offset
through equitable user fees based on the actual costs incurred.

- Provides information pertinent to harbor management -
including but not limited to rules and regulations, lists of
mooring holders, waiting lists and fee schedules ~ that is
readily available to the public at all times.

6.3 Conclusions

The New Englard Division, Corps of Engineers, has reviewed and
evaluated all pertinent data concerning the proposed plan for improving
navigation at Wood Island Harbor. The Corps has also reviewed and
evaluated the stated views of interested agencies and concermed public
regarding the alternative plans. The possible consequences of each
altermative have been evaluated on the basis of engineering feasibility,
envirommental impact and econamic efficiency.

We firnd substantial benefits are to be derived by providing the
camercial fishermen with reliable and safe access through Wood Island
Harbor. Although the proposed improvement would cause a minor disruption
of the ervirorment during dredging operations, it is not considered
significant. On that basis an envirommental assessment has been
prepared. Due to the significant benefits attributable to the commercial
fishing fleet, any effects are considered to be offset by the improvement.

The recommended plan, Plan B, would result in the greatest economic
net benefits ard is therefore the NED Plan. This Plan would provide a
channel through Wood Island Harbor that is 4,200 feet long, 100 feet wide,
ard 10 feet deep at MIN. The channel would begin in the Gut at Biddeford
Pool ard extend to the deep water reaches of Wocd Island Harbor., Disposal
of the dredged material would be on the auater face of the inter-island
sand bar located between Stage and Basket Islands.

The total non-Federal cost share required for construction is
presently estimated at $ 47,000. It is reasonable to expect that funds
will be available to satisfy the non-Federal sponsor’s financial
obligation.
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7.0 RECOMMENDATTONS

I recommend that the existing Federal navigation project at Wood
Island Harbor, Biddeford, Maine, under the authority of Section 107 of the
River and Harbor Act of 1960, as amended, be modified in accordance with
the Plan selected herein, Plan B, with such further modifications thereto
as in the discretion of the Chief of Engineers may be advisable. I also
recommend that the Division Engineer be delegated authority to approve
Plans and Specifications.

I have considered all significant aspects in the overall public
interest including envirormental, economic, and social effects, and
engineering and financial feasibility in concluding that the NED plan of
improvement described herein is the best implementable alternative
achieving the dbjectives of this investigation subject to financial
conmitment.

The recommendations contained herein reflect the information available
at this time and current Departmental policies governing formulation of
individual projects. They do not reflect program and budgeting priorities
inherent in the formulation of a national Civil Works construction program
nor the perspective of higher review levels within the Executive Branch.
Consequently, the recommendations may be modified before they are
authorized for implementation funding.

Colonel, Corps of Engineers
Division Engineer
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I. Environmental Assessment
A. TIntroduction
1. Purpose

A small navigation improvement project is proposed for Wood
Island Harbor, Maine. A sandy shoal area between Stage Island and Wood
Island has created hazardous conditions and costly repairs for commercial
fishermen attempting to leave or enter the anchorage basin in Biddeford
Pool. The currently proposed plan provides for the establishment of a
commercial navigation channel to alleviate these problems. The
improvement dredging would create an entrance channel from the gut in
Biddeford Pool to deep water in Wood Island Harbor.

Wood Island Harbor borders the southern coastal city of
Biddeford, Maine. The harbor is located about 7 miles southeast of the
center of Biddeford and 15 miles south of the city of Portland. Saco
River borders the harbor to the north and Fletcher Neck extends into the
harbor to the south (Figure 1).

2, Need

The commercial fishing fleet consists of 23 year—around
vessels varying in size from 18 feet to 54 feet. All of the vessels are
lobster boats except for three dragger/trawlers. The lobster boats make
between 225 and 250 trips during the 42 ice free weeks per year. Five
lobster boats also contain gillnetting equipment. The proposed improve-
ments to the channel would decrease navigational risks and delays caused
by shoaling. The proposed improvement channel has decreased in depth by
more than two feet in the last 40 years. Several vessels have grounded in
recent years causing damage to vessels and gear. Operating costs, such as
fuel expenses, would be reduced as fishermen are no longer required to
wait for incoming tides as they transit the harbor.

3. Authority

The authority for this study is contained in the provisions
of Section 107 of the 1960 River and Harbor Act, as amended. In a letter
dated 23 April 1981, the city of Biddeford requested that the Corps of
Engineers study the feasibility of Federal participation in improving Wood
Island Harbor under existing continuing authorities for small navigation
improvement projects,

4. Prior Federal Improvements in the Project Area

A 1949 survey report recommended that three navigation
improvements be constructed within the Biddeford Pool. These included a
10.2-acre, 6-foot deep MLW anchorage located about 800 feet inside of the
entrance to Biddeford Pool, an adjoining 2~acre mooring basin at the

EA-1



wharves on the southside of the gut and an array of three rubblemound
icebreakers to protect the mooring basin. The improvements recommended in the
1949 survey report were authorized on 17 May 1950 and completed in 1956, N’

B. Proposed Project Description
1. Dredging

The proposed project would provide for the establishment of a
commercial navigation channel from the gut at Biddeford Pool to deepwater in
Wood Island Harbor (Figure 2). This would involve the removal of a sandy
shoal area between Stage and Wood Islands.  The dimensions of the proposed
channel are 100 feet wide, 10 feet deep and approximately 4200 feet long.
Dredging the channel would remove approximately 16,000 cubic yards of sandy
material using a hydraulic pipeline dredge. The dredge would hydraulically
lift material off the channel bottom in a slurry consisting of 20% solid and
80% water and pump it to the disposal site through a pipe.

A 1987 hydrographic survey indicated that one half to three feet
of substrate will need to be removed to obtain the desired depth. Dredging
will occur between October 1 through the end of March and take approximately
three weeks to complete.

2. Disposal

Approximately 16,000 cubic yards of sandy dredged material will
be pumped through a hydraulic pipeline to an Inter-island sand bar located
between Stage Island and Basket Island (Figure 2). The material will be
placed on the seaward side of the sand bar to below mean low water. The
hydraulic pipeline will extend across the Stage Island tombolo to the disposal
site on the outer face of the inter-island sand bar. The hydraulic pipeline
would start near the center of the tombolo and increase in length as the
operation progresses. In this way the dredged material will be evenly
distributed across the proposed disposal site with most of the material
deposited near Basket Island. Disposal will only occur during outgoing tides,
slack tide, and incoming tides up te the height of the sand bar to minimize
environmental impacts. This site had been approved by the State of Maine's
Planning Office (see Appendix C).

€. Alternatives
1. No Actiomn
Without Federal action it is unlikely that any navigation
improvements will be made at Wood Island Harbor. Fishermen who invest in

larger craft find it difficult to operate out of Biddeford Pool. Without
improvements, the efficiency of the fleet will continue to be impaired by
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increasing tidal delays due to shoaling in the channel. Groundings will
become more frequent as shoaling increases. Fishermen whe have invested in
modern deeper draft vessels may be forced to move thelr commercial operations,
residences and families to ancther more efficient port in order to retain an
acceptable rate of return on theilr vessel investment. Other fishermen may
find it more acceptable to leave the industry and seek alternative means of
employment,

2. Modifications of the Proposed Dredging

Dredging the proposed channel will be accomplished by use of a
hydraulic pipeline dredge. The hydraulic pump is used to remove and transport
the dredge material through a pipeline to a preferred disposal site. Minimal
levels of turbidity are created at the dredge site as the material is removed
in a slurry.

Other methods used to dredge material include the mechanical
dredge and the hydraulic sidecaster. The mechanical dredge uses a bucket to
remove the substrate in a cohesive mass. The dredge material is placed and
transported in a scow for ocean or upland disposal. This method was
considered but the higher cost of ocean disposal and the lack of a suitable
upland disposal site discouraged the use of this dredge methed.

Hydraulically sidecasting dredge material from the side of the
vessel could risk introducing the material back into the proposed channel.
. This could cause shoaling to occur at a faster rate in the proposed channel
increasing the number of times maintenance dredging is required.

3. Modification of Proposed Disposal

Potential disposal sites for the dredged material include upland
disposal, nearshore or ocean disposal and, if the dredged material is
suitable, beach nourishment. Upland disposal sites require the availability
of an adjacent land site to dewater the dredged material before trucking it to
a suitable upland disposal site. No adjacent waterfront facilities are
available for dewatering in the project area. The lack of suitable upland
sites and dewatering sites preclude upland disposal as a viable altermative.

Nearby Hills Beach had been previously selected as a beach site
suitable for the disposal of dredged material. However, the environmental
impacts associated with beach nourishment on the intertidal benthos and
soft-shelled clam habitat were considered unacceptable. Standard operating
procedures, based on cost considerations, limit the area of disposal from a
hydraulic dredge to one mile. This would eliminate nearby beaches (i.e. Ferry
Beach) which are outside the one mile radius as a beach nourishment site.



Disposal of the dredged material at an ocean disposal site, such
as the Cape Arundal Disposal Site or the Saco Bay Disposal Site, would limit
the use of the clean sandy material in a beneficial manner by taking it out of
the littoral system. Ocean disposal is also more costly than a hydraulic
pipeline dredge.

Nearshore disposal sites were investigated at low tide by staff
from the Corps of Engineers and the Maine Geological Survey on April 25, 1988
to locate potential disposal areas. The field survey focused on intertidal
areas off of Hills Beach in Biddeford. The purpose of the survey was to
locate an adequate disposal site within one mile from the dredge site which
would not invelve significant impacts to shellfish and other biological
resources, Various shellfish and worm populations were observed inhabiting
other intertidal areas. The proposed disposal site, an inter-island sand bar
between Stage Island and Basket Island, was selected because of its compatible
grain size with the dredged material (Appendix A) and lack of significant
intertidal fauna (see Affected Environment Section).

D. Affected Environment
1. Dredging Site
a. Physical and Chemical

Three surface sediment samples were taken at the proposed
navigation lmprovement channel in 1983 and analyzed for their chemical
composition and grain size. Figure 3 shows the sample locations and Appendix
A displays the gradation curves for the sediment samples collected. These
surface samples reveal medium to fine sand and silty fine sand in the proposed
navigation improvement channel. Minimal fines (2%) were found at locations
"H" and "J". Location "I" exhibited a greater percentage (16%) of silty
fines.

Parameters analyzed in the bulk sediment test (Table 1) are well
within the State of Maine’s guidelines for Class I dredged material (Table 2).
Class I material is coarse-grained sediment and needs no review by technical
services. This material is acceptable for upland disposal as inerxt £ill and
for constructicen projects after dewatering. Elutriate and bloassay tests were
not deemed necessary due to the cocarse nature of the substrate and low level
of contaminants,

A test bore was attempted in November 1987 to determine the
grain size of the material to be dredged down to the proposed channel depth.
Due to the sandy nature of the material encountered, no samples were retained
in two different samplers that were used. As a result only surface grab
samples were obtained. The material tested consisted of poorly graded sand
with an average of 98% fine sand and 2% medium grade sand (Appendix A).
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Table 1
Bulk Sediment Analysis
Proposed Navigation Improvement Channel
Wood Island Harbor, Biddeford, ME

Parameter Location H Location T Location J
% Fines 2 16 2
% Volatile Solids - EPA 0.86 1.43 -
% Volatile Solids - NED 0.65 1.05 -
0il and Grease (ppm) 50 90 90
Mercury {ppm) 0.14 <0.05 , 0.06
Lead (ppm) 3 4 3
Zinc (ppm) 15 19 19
Arsenic (ppm) <1 1.2 1.6
Cadmium (ppm) <1 <1 <1
Chromium (ppm) 7 12 12
Copper (ppm) <2 3 2
Nickel (ppm) <10 <10 <10
Silver (ppm) <1 <1 <l
Vanadium (ppm) <100 <100 <100
Table 2

Maine's Guidelines for Classification of
Dredged Material

Constituent Class
Class I Class II Class III

Percent 0Qil and Grease <0.25 0.25 - 1.2 >1.2
Percent Volatile Solids <4,5 4.5 - 15.3 >15.3
Percent Silt/Clay <60 60 - 90 >90
Mercury (ppm} <0.5 0.5 - 3.0 >3.0
Lea